Abstract. In order to assess the nature of climate change, it is important to analyze the indicators of climate variability in different scales: spatial and temporal. The analysis at different scales can lead to understanding of the nature of variations. Climate change studies are essential for comprehending the nature of global processes, to refine global climate patterns and also develop further research for natural processes (Meinke, Stone, 2005; Hulme et al., 1999) . Processes in nature are united, continuous and in constant interaction. Variance of interaction types are immeasurable, types can be connected with different scales and science fields, for example, biological, ecological, physical etc. If interaction is taking place between the land and atmosphere, it is defined as hydrological interaction. As water is significantly important for many purposes on the Earth, it is relevant to analyze precipitation and water runoff on a local scale. In the territory of Latvia, the amount of precipitation exceeds the level of evapotranspiration. Long-term monitoring data show that precipitation leads to average runoff of 250 mm per year (Ziverts, 2004) . The monitoring data collected at three research sites located in Latvia was used for this research including Berze (Lielupe river basin, meteorological station in Dobele), Mellupite (Venta river basin, meteorological station in Saldus monitoring) and Vienziemite (Gauja river basin, meteorological station in Zoseni). The results from this study show that there is a pronounced interaction between runoff and precipitation with an average of 53 to 82%.
Introduction
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tion between the land and atmosphere is crucial for providing the Earth's ). Water circulation is global and affects every water body on the planet ter in atmosphere. It is unified process affecting water in clouds d to land and conversely. Previous research has shown close relationship nd hydrological conditions. It is expressed by general water balance 965; Shawul, Alamirew, & Dinka, 2013):
es mass conversation principles in a close system, according to which the system in the form of precipitation should be carried by either or stored in the ground. This equation involves mass conversation principles in a close system, according to which any intake of water into the system in the form of precipitation should be carried by either evapotranspiration, runoff or stored in the ground.
This research aims to evaluate the patterns of precipitation by comparing precipitation data obtained during the long-term and study period as well as the relationships between precipitation and runoff at the monitoring sites. Triangular weirs and pressure transducers were applied to quantify water flow at all subsurface drainage fields monitored at the research sites. The runoff data presented in this study were obtained at subsurface drainage field scale. The time frame of this research lasts from 1995 through 2015. Descriptive statistics were used to describe precipitation and runoff datasets, average values of runoff from a specific area (mm per month) have been calculated based on daily values. The changes in the precipitation patterns between two time periods were explored by comparing the datasets obtained during the long-term (1950 -1994) and research period .
Materials and Methods

Results and Discussion
The analysis of the precipitation data measured for the Berze monitoring site (Table 1) indicates that precipitation during the research period was higher than in the long-term in specific months, i.e., January, February, March, May, June, October, December with the highest increase stated in July by 28.6%. The amount of precipitation has decreased in April, August and September suggesting that these months might be more exposed to drought conditions than the rest of the year, especially damaging from the agricultural perspective could be the summer months of August and September.
The results for the Mellupite monitoring site are somewhat similar to those observed at the Berze site. At the Mellupite site, the precipitation amounts within the research period are higher in January, March, May, July, August, October with the highest increase observed in February by 23.9 %. In contrast, precipitation has decreased in April, June, September, November, and December. The decrease in the precipitation amount in April and September is common for both the Berze and Mellupite research sites.
At the Vieziemite monitoring site, the precipitation during research period was higher than in the longterm data in January, February, March, May, June, December, with the highest increase in October by 22.6%. The amount of precipitation has decreased in April, July, August, November and the highest decrease in September 37.0 %.
There are several similar tendencies in the results documented for all three monitoring sites:
1. the amount of precipitation during the research period has increased in January, February, 
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March, May, July and October when compared with the long-term; 2. during the research period the precipitation has decreased in April, September, October, and November; 3. the mean annual precipitation during the research period has been considerably higher than during the long-term; 4. the difference between the long-term data and the data obtained during the research period allows to make predictions about precipitation variances in the future periods. Previous study has concluded that there is a strong relationship between annual precipitation and runoff at several research sites in the Nordic-Baltic countries (Oygarden et.al., 2014) . To determine the relationship between annual precipitation and runoff for Latvian research sites, a correlation and regression analysis were applied.
The correlation analysis between the annual precipitation and runoff for the research period of 1995 -2015 indicated that the correlation coefficients for the Berze, Mellupite, and Vienziemite research sites were 0.75 (positive, close relation), 0.82 (positive, close relation), and 0.53 (positive, average relation), respectively. This showed that for every positive increase of one variable (annual average precipitation) there is a positive increase of the other variable (annual average runoff). It has to be mentioned that correlation analysis may only provide some indications of the relationship between daily precipitation and runoff as precipitation results in runoff with a time lag depending on the texture of soils at the research sites.
Regression analyses indicates variability of the response data around its mean, the results of regression analyses summarized in Figure 2 .
For the Berze monitoring site R-squared (determination coefficient) value is 0.57, while for the monitoring site Mellupite 0.67 and the monitoring site Vienziemite 0.28, which indicates that variability of the response data around its mean in this research are 56.53%, 67.14% and 28.31%.
The data from the Berze monitoring site (Figure 3 ) shows tendency that in different season relation between precipitation and runoff amount is similar. In summer precipitation level is increasing and runoff is decreasing, in winter months on the contrary precipitation level is decreasing and runoff is increasing. In spring time runoff level is decreasing and precipitation level is exceeding and in autumn runoff is increasing and precipitation level is decreasing.
For the Mellupite monitoring site precipitation and runoff (Figure 4 ) tendency is similar to the Berze monitoring site: in summer and spring precipitation level increases while runoff amount is decreasing, in winter and autumn on the contrary. At the Vienziemite monitoring site precipitation and runoff ( Figure 5 ) data analysis confirms previously stated conclusions.
Similar studies showed that in winter months (December, January, February) precipitation is accumulated in the form of snow and therefore runoff subceeds precipitation (Regonda & Rajagopalan, 2005; Nielsen & Hansen, 1973) , while in spring (March, April, May) snow is melting and runoff exceeds precipitation level (Nielsen, Hansen, 1973) . In summer (June, July, August), the runoff amount decreased as evapotranspiration rate exceeds precipitation (Apsite et.al. 2017; Teuling et al., 2013) .
Previous research on the Vienziemite monitoring site showed that in the future maximum discharge will change from spring to winter months (Apsite et.al.
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Agricultural Runoff Monitoring Sites Ieva Siksnāne, Ainis Lagzdiņš average precipitation) there is a positive increase of the other variable (annual average runoff). It has to be mentioned that correlation analysis may only provide some indications of the relationship between daily precipitation and runoff as precipitation results in runoff with a time lag depending on the texture of soils at the research sites.
Regression analyses indicates variability of the response data around its mean, the results of regression analyses summarized in Figure 2 . For the Berze monitoring site R-squared (determination coefficient) value is 0.57, while for the monitoring site Mellupite 0.67 and the monitoring site Vienziemite 0.28, which indicates that variability of the response data around its mean in this research are 56.53%, 67.14% and 28.31%. The data from the Berze monitoring site (Figure 3) shows tendency that in different season relation between precipitation and runoff amount is similar. In summer precipitation level is increasing and runoff is decreasing, in winter months on the contrary precipitation level is decreasing and runoff is increasing. In spring time runoff level is decreasing and precipitation level is exceeding and in autumn runoff is increasing and precipitation level is decreasing. 
Conclusions
This research showed that the amount of precipitation during the long-term ) is considerably different from the research period (1995-2015) which most likely is an evidence of climate change. In addition, this study provides a validation for mutual interactions between average annual precipitation and runoff, with relatively close relationships as the correlation coefficients for the
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The data from the Berze monitoring site (Figure 3) shows tendency that in different season relation between precipitation and runoff amount is similar. In summer precipitation level is increasing and runoff is decreasing, in winter months on the contrary precipitation level is decreasing and runoff is increasing. In spring time runoff level is decreasing and precipitation level is exceeding and in autumn runoff is increasing and precipitation level is decreasing. At the Vienziemite monitoring site precipitation and runoff ( Figure 5 ) data analysis confirms previously stated conclusions.
Previous research on the Vienziemite monitoring site showed that in the future maximum discharge will change from spring to winter months (Apsite et.al. 2017) . Overall, the results from this study as shown in Figure 3, Figure 4 , Figure 5 agree with the results of another studies described earlier in this paper.
Berze, Mellupite, and Vienziemite research sites were 0.75, 0.82, and 0.53, respectively.
It can be concluded that for all three monitoring sites the amount of precipitation and seasonal variation considerably affect the formation of runoff when the soil profile is saturated with water, while during the vegetation period probability that runoff is caused by precipitation is low.
